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DISTRIBUTION OF LARVAL TUNA COLLECTED 
BY THE CARLSBERG FOUNDATION'S DANA EXPEDITION 
(1928-30) FRO~1 nlE INDTAFrOCEAN 
By 
S. JONES AND M. KU~lARAN 
Central Marine Fisheries Research Institute 
Mandapam Camp, India 
The geographical and seasonal distribution of larvae of five species 
of tuna (Katsuwonus elamis, Neothunnus macropterus, Euthynnus affinis 
affinis, AUX1S thynno1des and AUX1S tfiazardJ 1n the Ind1an Ocean based 
ma1n1y on the co11ect10ns made by the 1928-30 Dana Oceanographical Expedition 
are dealt with. ----
Lar.vae of ,skipjack and yellowfin constitute the bulk , of the larval tuna 
catches. ' .Larvae' of the'se two species seem to have a wide range 'o,f ,d'iJstrd,cl 
but ion in the tropical and sub-tropical parts of the Indian Ocean though not 
with uniform abundance. Most of the larvae were obtained from an 'area west 
of 50 0 E longitude between 0° _ 25° S latitude. They "ere found to be abun-
dant in the surface layers of the .ea and the maximum numbers were collected 
from areas of high temperature ranging from 26°C to 29·C. 
, 
REPARTITION DES LARVES DE THONS RECOLTEES 
DANS L'OCEAN INDIEN PAR L'EXPEDITION OCEANOGRAPHIQUE 
DU DANA, DE LA FONDATION CARLSBERG (1928-30) 
Le document traite de la repartition ge"ographique et saisonniere 
dans I' ocean Indien des larves de cinq espi!ces de thon (Katsuwonus 
pelamis, Neothunnus macropterus, Euthynnus affinis 'affin1s, AUX1S 
tfiynnoldes et 'AuX1S. tfiazar() ~en se fondant pnnc1palement sur les 
resu1tats de l'Expedltlon oceanographique du ~ (1923-1930). 
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Le grgs des r~~oltes de larves de thons porte sur les bonites a 
ventre raye ~t les thons ~ nageoires jaunes. Les larves de ces deux esp~ces paralss:nt entre ;r~~ large~ent reparties dans les zones tropi-
cale et suhtroplcale de 1 ocean Indlen, quoique leur abondance ne soit 
pas uniforme. La plupart des larves ont ete prelev{es dans une zone 
s'etendant ~ l'ouest du SO· de longitude Est, entre l"quateur et Ie 
25e parall~le Sud. Elles se sont revelees entre abondantes dans les 
couches superficielles de la mer, les quantites maximales etant re-
coltees dans des zones de haute temQerature (de 26 a 29· C). 
Ext r 'act 0 
DISTRIBUCION DE LAS LARVAS DE ATUN RECOGIDAS POR LA 
EXPEDICION DEL DANA DE LA CARLSBERG FOUNDATION 
(1928-3ur-rN EL OCEANO INDICO 
Trata de la distribuci6n geografica y estacional de larvas de cinco 
especies de atunes (Katsuwonus pela"mis, Neothunn"us macropte"rus, Euthynnus 
affinis affinis, AUXIS thynnoldes y Au)(fs tha"zar"d.'en eI . Oclano Indlco, a . 
base prinClpalmente de las colecciones obtenldas por la Expedicion Oceano-
grafica del Dana en 1928-30. 
El grueso de las capturas de larvas de atunes 10 constituyeron las 
de barrilete y at~n de aleta amarilla. Las larvas de est as dos especies 
parece que tienen un amplio margen de distribuci6n en los sectores tropi-
cales ysubtropicales del Oceano Indico, aunque su abundancia no es uni-
forme. La mayoria de las larvas se obtuvieron en una zona situada el oeste 
de los SO· de longitud E, entre los O· y 25· de latitud. Se observe que 
abundaban mucho en las capas superficiales del mar y las cantidades m~xi­
mas se recogieron en zonas de elevada temperatura, que oscilaba entre los 
26·C y los 29·C. 
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1 INTRODUCTlON 
• 
The Ilana Expedition of 1928-30 round 
t ·he world "C'OV"erec1 the Indian Ocean from 
August 19Z9 to January 1930. Out of the 
m~tcrial collected, the larval scombroids 
from stations 3905 to 3975 Here placet! at 
the disposal of tIl e senior author by the 
Carlsberg Foundation and this is dealt 
with in a preliminary way in this account, 
incorporating all existing information 
available on the subject for this region. 
Out of a total of 71 stations from longi-
tude 8So0S'SE and latitude 4°44 1 N between 
Nicobar and Ceylon to longitude lSo37'E 
and latitude 35°42'5 off Cape of Good 
"ope. 62 stations contained- tuna larvae t 
numberin g in all 2183 • . Part of the 
Indian Ocean collections made by the Dana 
Expedition from the eastern sector so~ 
of the Sunda Archipelago as far as Cocos 
Keeling and Christmas Islands. [rom the 
Straits of Malacca and Singapore and 
stations east of longitude 90 o E, along with 
cOllections from the Pacific and Atlantic 
Oceans were placed at the di sposa l of 
,the Pacific Oceanic Fishery Investigations, 
now Bureau at Commercial Fisheries, Biolo -
gical Laboratory, Honolulu, Hawaii. The 
larval Euthynnus, Auxis, Parathunnus sibi, 
Thunnus germo, T. ~taIls and K1Sh~ 
noclla tonssol Irom the ahove haveaT'Teady 
been worke out by ~Iatsumoto (1959 and 
1961) • 
The phenomenal deve lopment of the 
tuna fisheries in the high seas in recent 
years has brought in its wake several 
investigational problems aimed at a proper 
appraisal of this potential resource and 
the work carried out in the Pacific 
(Schaefer and Marr 1948, Wade 1950 and 
1951, Mead 1951, Matsumoto 1958, 1959 
and 1961, Strasburg 1960) within the last 
15 years has helped to advance "appreciably 
our knowledge of the distinguishing chara-
cters of larval and juvenile stages of 
this important group of fishes and their 
pattern of distribution. Being oceanic 
fishes the tunas have very wide distri-
bution and most of the species occurring 
in the Indo-Pacific are common to both 
the oceans. The information we have on 
the early stages of tun as in the Indian 
Ocean is "limited to the contributions of 
Jones (1959, 1960a and 1960b), Jones and 
Kumaran (1962), Yabe and Ueyanagi (1961) 
and Bogorov and Rass (1961). 
Id.ntification of some of the larvae 
was rende red difficult as the collections 
examined were made over 30 years ago and 
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as juveni les were scarce. The chroma-
tophores in many had faded considerablY 
and a number of specimens were either 
damaged or not in a good state of pre-
servation. From the material available 
the authors have been able to distinguish 
larvae of five species of tunas -
K~tsuwonus pelamis, Neothunnus macropte- " 
rus, Eutnynnus aflinls a££1nI5, AUXIS 
'tl"iazard and AUXIS thynnoiJes. Since other 
specles of t~are aISO"lCi1own to occur 
in the Indian Ocean, the possibility of 
the early larval stages of some others 
getting mixed up with the above cannot 
be entirely ruled out in spite of all 
efforts to avoid such a contingency. The 
.present account deals with the geog ra-
phical. seasonal and vertical distri-
bution of tuna larv ae in the Indian Ocean 
based on the information available so fa~ 
2 GLOGRAPIlICAL AND SEASONAL 
DISTRIBUTION 
2.1 The oceanic skipjack 
Katsuwonus pela~ (Linnaeus) 
1083 larval and post larval stages 
of the oceanic skipjack Katsuwonus 
~elarnis measuri~g in total Iengtll from 
.1 mm to 24.9 mm, forming almost 50 
percent of the total tuna larvae \-Iere 
obtained between stations 3905 and 3975 
during the cruise of the research ship 
Dana in the Indian Ocean. In Table 1 the 
localities of capture, surface tempera-
ture. size range of the specimens etc •• 
are given. Areas of capture of larvae 
inclusive of all other previous records 
are plotted in Fig. 1. Seasonal occur-
rence of larvae is given in Tnble 7. It 
could be seen that most of the larvae 
were obt ained during the month~Qf Decem-
ber C!.w:LJ.a.nuar¥ from the western Indian 
Ocean. whereas 40 larvae were obtained 
during November from the northern Indian 
Ocean. Co-r1?idering the capture of~-l"arv'ae 
per hour of plankton haul, a fa irly ex-
tensive area along the track of the Dana 
between the Seychelles and Durban seems-
to be an important spawning area of this 
species. The most southern record of 
occurrence of larvae is at s~ation 3972 
(36°09'5, 21 0 52'E). Even tnough skip-
jack larvae were obtained all along the 
course of the Dana in varying degrees 
of abundance. "'ft"Ts presumed that spaw-
ning of skipjack is intensive in the 
tropical and sub-tropical parts of the 
western Indian Ocean between 3°S - ~O~S 
latitude. 
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Details of collection of larvae of Katsuwonus pelamis 
Dana Date Position Surface No.of Size ranp'e 
stations temper- speci-
ature mens in rom 
( 1 ) (2) (3) (4) (S) (6) 
-
3905 19-11-29 4°44'N d8°0S.S'E - 2 7.14-12.S0 
3906 20-11-29 4°26.5'N 85° 21'E 28.ti 9 4.8S-7.36 
3907 21-11-29 3°S9'N 82° 57'E 
-
6 5.13-10.45 
3908 22-11-29 4° 28'N 82° 13' E 
-
8 4.85-6.74 
3910 23-11-29 5°28' N 800 00'E 
-
15 4.73-9.87 
3913 1-12-29 6°36'N 79°08'E - 6 4.79-12.56 
391 4 2-12-29 4°52'N n008' E - 15 5.59-7.99 
3915 3-12-29 3° 14' N 75°21'E 29.3 22 5.08-7.42 
3916 4-12-29 1° 45' N 73° 03' E - 2 7.02-7.36 
3917 5-1 2-29 1° 45' N 71° 05' E 28.8 18 3.99-8.45 
3918 '7-12-29 0035'N 66°09'E - 24 4.22-27.57 
3919 c>-12-29 0°07'8 63°56'E - 10 4.45-12.33 
3920 9-12-29 1° 06' S 62° 25'E 30.4 7 5.19-7.25 
3921 11-12-29 3°36' S 58° 19'E - 35 4.91-9.42 
3922 12-12-29 3°45'S 56°33'E 28.6 '7 5.59-8.50 
3925 16-12-29 7°13'8 52° 22' E 28.2 1 6.68 
3926 16-12-29 8°27'8 50° 54'E 
-
1'7 4.73-'7.90 
392'7 17-1 2-29 10° 55' 8 50° 15'E - 1 damaged 
3928 18-12-29 11°20' 8 500 10'E 27.3 9 4.08-6.33 
3929 18-12-29 120 11 ' 8 50° 18'E 
-
1 6.22 
3931 19-12-29 12° 09' 8 49°34'E 
-
80 4.68-13.36 
3932 20-12-29 11° 35' 8 49.° 45'E - 1 6.28 
3934 20-12-29 11° 24' 8 500 05'E - 5 4.11-7.25 
393F 22-12-29 10° 28' 8 47°30'E .- 2 damaged 
3937 22-12-29 9° 26' 8 46° 05'E - 4 4.96-9.82 
• 
3938 23-12-29 9° 10' S 45°17'E 27.9 5 5 •. 31-5.93 
3939 23-12-29 . 8° 44' 8 43°54'E - - 23 3.93-8.16 
3940 24-12-2:; 8° 24' 8 42" 5.4' E - · 2 ').3-1.16 
3941 24-12-29 7°24'8 41°51'E 
-
106 4.68-9·50 
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Table 1 (contd . ) 
-
( 1 ) (2) (3) (4) (5) (6) -
3942 25-12-29 6°47 ' S 41° 27 'E 28.2 7 6.62-1 0 .10 
.3943 25-1 2- 29 5° 30 ' S 400 40 ' E 
- 33 4.33-1 2.73 
3944 26-1 2- 29 4°45 'S 400 10' E 
- 9 5.02- 7. 19 
3946 3-1-30 3°26 ' S 42°58 ' E 
- 31 3.82- 9. 07 
3948 6-1-30 100 45 ' S 
" 
41° 57' E 27 .5 7 6 .62-16 . 78 
3949 6-1-30 11°33 ' S 41° 44 ' E 
- 2 5.99 & 12.45 
3950 1-1-30 12° 23' S 41° 43 . 5 'E 
- 10 4 .85-8 . 05 
3951 7-1-30 , 14° 16 ' S 41° 4t:l ' E - 7 7 .53-1 0 . 33 
3953 8-1-30 16° 12 '8 42°04 ' E 27. 9 40 3.71-7 .88 
3954 9- 1- 30 16°53'8 42° 12' E 
- 42 5.1 3-1 6. 73 
3955 9- 1- 30 18° 30 ' S 42° 18 ' E 
- 19 3. 14-7 . 86 
3956 10-1-30 2 1° 13 ' S 42° 26'E 27 . 9 63 4. 22- 24.93 
3957 11 - 1-30 21° 30 ' S 42° 32 ' ]'; 
- 27 4. 39-1 0. 62 
3958 11-1-30 23° 11' S 42°54 ' E 
- 7 4,,85-19 . 27 
3959 12-1 - 30 23° 40 ' S 42°?4'j5 26 . 6 116 3. 65 - 15 . 58 
3960 1 3-1 ~30 , 25°23 ' 8 42°52 ' )] 26 . 0 18 4.1 6-1 4. 78 
3961 14-1-30 , 
" 
24°,7 ' 8 400 18'E -
- 36 4 . 73- 9 .87 
3962 14-1-30 24° 33 ' 8 38°26 ' )] 26 .5 18 5.62-15.36 
3963 15-1-30 24° 30 ' 8 37°48 . 5'E 
-
1 9 . 02 
3964 15-1- 30 25° 14 ' S 36°21 ' E 28 . 6 76 4. 11-8 . 45 
3965 17- 1-30 28° 18 ' S 33"49 ' l'J 26 .3 12 5. 08- 6 . 73 
3969 27- 1- 30 31° 33 ' S 30° O'{ ' E 
- 38 5. 36-9. 19 
3970 28- 1- 30 34°07'8 27°38 ' E 24 . 0 4 9. 02-1 1.47 
3'J'l l 29-1-30 35° 49's , 23°09 ' E 24 .2 13 5,99-11 .19 
39'12 30-1 -30 36°09 ' S 21°52 ' E 23.4 2 damaged 
3974 31- 1-30 35°42'8 19° 51 ' E 20 .9 1 dalnaged 
3975 3'1 -1-30 35°42'8 18°37 'E 21.0 1 damaged 
1 75 7 
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Pig. 1 L.ocalities of capture of larval oceanic skipjack (Kat·s·u\"'onus· pelalnis) 
• Dana ccllection; X Indian collection; 
.. J apanese collection. 
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Larvae were collected from the 
eastern and central Indian Ocean during 
January-February and June-.]uly (Yabe and 
Ueyanagi 1961). Most of these collections 
were made during February. It has bee., 
stated hy Bogorov and Rass (1961) that 
the existence of numerous spawning schools 
of N. macropterus, K. pelamis and A. 
thazard 15 ,nd,cateo by the presence of 
larval tunas in some parts of the Indian 
Ocean. The localities of capture of 
larval tunas as given by them are shown 
in Fig. S. Larvae were collected from 
an area south of Sumatra and Java during 
October and from the central part of the 
Indian Ocean during November and Deceinber. 
Their total absence in the collections of 
the Vitbaz from the western part of the 
Indiancean remains to be explained. 
During the months of December to Apri 1, 
30 specimens ranging in length from 
2.63 mm to 7.08 mm have been collected 
from the Laccadive Sea (Jones 1959). The 
period of occurrence of larvae is observed 
to correspond with the presence of adult -
with mature an d spent ovaries in the Lac-
cadive Sea . Skipjack landings in Minicoy 
usually show an increase during January 
and February. The most northern record 
of occurrence of skipjack larvae in the 
Indian Ocean is near Chetlat Island 
(11070'N, 72°65'E) in the Laccadives 
(Jones 1959) during the month of April. 
It is evident from these observations 
that larvae are abundant during November 
to April between 0° - l2°N latitude and 
during November to February in the wes-
tern Indian Ocean between 0° - 30° S lati-
tude. The data available so far do not 
permit the authors to infer whether there 
is any difference in the spawning seasons 
between skipjack populations of the dif-
ferent parts of the Indian Ocean. Accor-
ding to Wade (1951) breeding of skipjack 
occurs throughout the year in Philippine 
waters, the peak spawning period being 
October to April. Capture of larvae was 
found to be high in the tropical and sub -
tropical Pacific (Yabe and Ueyanagi, 1961) 
and this holds almost true for the con-
dition prevailing in the western Indian 
0cean. The possibility of occurrence 
v{ spawning in the tropical Indian Ocean 
throughout the year as in thp. Pacific 
cannot be ruled out as intensive col-
lections have not been made from the area 
so· far. 
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2.2 The yellowfin tuna Neothunnus 
macropterus (Temmlnck and 
Schlegel) 
745 yellowfin larvae ranging in 
size from 3.4 mm to 19 mm were available 
for study. This comes to about 34 per-
cent of the total catch of tuna larvae. 
In Table 2 the details of stations where 
larvae were captured are given. Larvae 
have been collected from mid-ocean and 
very near to land. From the nOTthern 
Indian Ocean,S specimens weTe obtained 
in November. The maximum recorded (541 
larvae) was from the western Indian Ocean 
west of SOoE. between 0° - 12°5. Of the 
above, 266 were obtained in a single 
haul from station No. 3941 (7°24'5, 
41 051'E) situated south-east off Mombasa. 
Number of larvae in the COllections 
gradually declined towards the south. 
Localities of capture of larvae are 
indicated in Fig. 2. 
Spawil ing of yellowfin takes place 
dE ring February t~_ Apr:i) in the Laccadive Sea a, evfdence-d by the 'cap ture of 36 
larvae from the area (Jones 1959). Yabe 
and lJeyanagi (1961) have sholm the loca-
lities of collection of larvae from the 
Indian Ocean. It ",auld appear from the 
above that there is a concentration of 
larvae in the low latitudinal areas of 
the eastern Indian Ocean east of 94°E 
between latitudes 8°S to 15°5 but the 
months of capture of larv ae have not 
been indicated by them. 
Larvae were collected by the 
Vityaz (Bogorov and Rass 1961) from 
the eastern and northern Indian Ocean 
during October to January. ft is sup-
posed from the available data that 
spawning occurs in the tropical and sub-
tropical parts of the Indian Ocean during 
October to April. Spawning of yellowfin 
was observed to take place throughout the 
year in the tropical Pacific (Yabe and 
Ueyanagi 1961). The fishery for Neo-
thunnus macropterus in the northerni.. nd 
western parts of the Indian Ocean is 
high during the months of Jan " ary to 
May. As mature fish are present in the 
area as evidenced by the length £requen- -
cy data presented by Japanese workers 
(~Iimura 19Sf, Tsuruta and Tsunoda 1960) 
it is presumed that some spawning occurs 
during the above ·period. 
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Tab Ie II 
Details of collection of larvae of Neothunnus macropterus 
Dana Date Position Surfaoe No. 01' Size range . 
staITons temper- speoi-
ature mens in !DIn 
(1) (2) (3) (4) (5) (6) 
, 
3908 22-11-29 4°28'N 82°13'E - 1 9.25 
3910 23-11-29 5°28'N 800 00'E - 3 5.53-5.59 
3912 24-11-29 6°52'N ' 79° 30 'E 28.2 1 12.04 
391'4 2-12-29 4°52'N 77°0tJ'E - 36 5.59-7.42 
3915 3-12-29 3°14'N 75°21 'E 29.3 19 5.25-7.93 
3916 4-12-29 1° 45' N 73°03'E - 3 5.94-7.93 
. 
3917 5-12-29 1 ° 45' N 71°05'E 28.8 11 5.02-8.10 
391 8 7-12-29 0° 35 'N 66°09'E - 1 5.08 
3919 8-12-29 0007'S 63°56'E - 4 5.93-11.54 , 
3921 11-12-29 3° 36' S 58°19'E - 8 4.33-7.93 
3927 1.7-12-29 10° 55' S 500 15'E - 30 4.05-9.47 , 
3928 18-12-29 11° 20'S 50° 10'E 27.3 13 4.62-8.05 
3929 18-12-29 12° 11 ' S 500 18'E - 2 4.22-6.85 
3932 20-12-29 11°35'S 49°45'E - 2 6.45 
3934 20-12-29 11° 24' S 50005'E - 5 5.02-7.99 
3935 21-12-29 10° 50' S 48°30'E - 2 6.91-8.22 
3936 22-12-29 100 28'S 47° 30 'l'j - 1 4.ll5 
3937 22-12-29 9°26'S 46° 05 'E - 1 
, 7.48 
3938 23-12-29 gO 10' S 45°17'E 27.9 1 5.77 
3939 23-12-29 8°44'S 43°54'E - 29 4.91...a.62 
3940 24-12-29 8° 24'S 42°54'E - 8 4.79-8.51 
3941 24-12-29 7°24'S 41°51'E - 266 
. 3.94-10.50 
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Table II (contd.) 
(1) (2) (3) (4) (5) (6) 
3942 25-12-29 
0 6 47'8 41° 27'E 28.2 14 . 4.45-8.73 
3943 25-12-29 5°30'8 400 40'E - 47 5.53-9.71 :;1 
3944 26-12-29 4°45'8 400 10'E - 40 5.31-19.01 
3946 3-1-30 3°26'8 42° 5e'E 26.7 . 12 5.48-8.96 
3948 6-1-30 10° 45' S 41° 57' E 27.5 4 4.39-8.10 
3949 6-1-30 11°33 '8 41° 44'E - 2 damaged 
3950 '1-1-30 12°23' 8 41° 43.5'E - 2 5.8tl - 8 .22 
3951 7-1-30 14°1 6 '8 41° 46'E - 18 . 6.38-9.71 
3953 8-1-30 16°12'8 42°04'E 27.3 16 4. ~·5-6. 62 
3954 9-1-30 16° 53'8 42° 12'E 
-
25 4 .11-10. 85 
3955 9-1-30 18° 30' 8 42° 18 'E - 38 3.3'7-9.47 
3956 10-1-30 21° 13'8 42° 26'E 27.9 · 42 5.12-9.31 
39':5 7 11-1-30 21°30'8 42°32'E - 6 4.57-10.11 
3<)59 12-1-30 23° 40 ' 8 42° 54'E 26 .6 6 6.16-10.39 
3960 13-1-30 25° 23' 8 42°52'E 26.0 15 5.53-,10.33 
3962 14-1-30 24°33'8 38° 26'}; 26.5 1 6.28 
3963 15-1-30 24° 30' S 37°48 .5'E - 1 7.59 
3964 15-1-30 25° 14'8 36° 21 'E 28.6 9 5.13-10.89 
3969 27-1-30 31° 33'8 . 30°.07' E - 2 6.85-7.94 
, . I 
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Fig. 2 T.nc.alities "f c.apture of larval .yellowfin (Neot:hunnus macropterus) 
.. Dana collection; )( Indian collection; 
~ Japanese collection. 
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2.3 The little tunny Euthynnus 
atfln15 aftlnlS (Cantor) 
There are 179 larvae ranging in site 
from 4.6 mm to 12.7 mm supposed to be of 
thJ s spe cie_~J..!!. _:Llle coI1~~J:lpn .Oet-aTrs 
of localities of capture of larvae are 
given in TableIII. In the nOlthern Indian 
Ocean larvae of this species ~cre rarely 
obtained during the time of the cruise 
but the v were taken in good numbers in 
the wesiern Indian Ocean between 3°S to 
25°5 latitude \"here some spawning appears 
to take place during December and January. 
Most of the specimens were~ collecte~d~iri -- . 
the vicinity of land. Even though the 
fishery for this species is restricted 
to coastal areas~ a few l~rval specimens 
-were obtained from off!?hore areas. . .. 
Matsumoto (1959) has examined 61 larval 
specimens collected by the Oana from the 
eastern part of the Indian OCean near 
Sunda Archipelago during August-October 
which he considers as of Euthynnus ya~to. /' 
In Fig. 3 the localities of capture 0 . 
Euthynnus larvae are indicated. In this 
connect~on it may be stated that the 
species of Euthvnnus occurring in Indo~ 
nesian waters is considered to be affinis, 
the type of which \."a5 described from 
Malaya by Cantor (1850). E. yaito1of the 
Pacific may be a different-geograp lical 
race of E. affinis and it is possible that 
the seas-between Indonesia and the Philip-
pines may be an area of mixing of the two 
races. 
2.4 The loop corselet ted frigate 
mackereY AUXIS thynnoHles 
Bleeker 
20 larval specimens tentatively 
identified as ~ .. th1nnoides ran.gin g in size from 5 mm to 1 . 5 mm were obtained 
during December and January from three 
stations between the island of Madagascar 
and the African coast. The details of 
capture of larvae are given in Table IV 
'and the localities of capture including 
all former records of Auxis larvae from 
the Indian Ocean are plotted in Fig. 4. 
Two types of Auxis larvae have been re-
ported to be present in the collections 
n , J~e by the Dana from the eastern Indian 
Ocean southwestoff Sunda Archipelago 
during August to November (Matsumoto 
1959). According to Yabe and Ueyanagi 
(1961) spawning occurs during May to 
July near Japan and during January to 
February in the Celebes Sea and the south 
China Sea. Low latitudinal areas of the 
EP/42 
eastern Indian Ocean southwest off Sunda 
Archipelago and the western Indian Ocean 
between Madagascar and the mainland of 
Africa are assumed to be good spawning 
areas of A. ihynnOides. However. the 
data present y available are too meagre 
to draw definite conclusions about the 
spawning of tilis species in the Indian 
Ocean. 
2.5 The short corseletted frigate 
mackerel AUXlS tfiazard (tael·-j:ie7cr-- -- , 
There are 131 larvae of this 
species ranging in total length from ' 
4.6 mm to 11.2 mm in the material exami-
ned by the authors. Table V gives 
details of stations where larvae were 
captured. One larva was obtained in 
December from the northern Indian Ocean 
the location being 4°52'N, 77°08'E. 
Almost all the specimens were obtained 
from an area west of SOoE between 3°S 
and 24°S during December and January. 
It appears that most of the Auxis larvae 
collected by the Dana from tne-eistern 
part of the Indian-licean (Matsumoto 1959) 
belong to this species . For reasons 
given elsewhere (Jones 1962b) the lar-
val Auxis obtained from the Laccadive 
Sea dur>ng January and April (Jones 
1960b) belong to A. thazard. Bogorov 
and Rass (1961) have ln,hcated the pre-
sence of spawning schools of A. thazard 
in the Indian a,cean. It is tneretore 
reasonable to assume that the species 
has an extended spawning period in the 
Indian Ocean from August to April, but 
data are not available for the rest of 
the year. 
It has been observed (Matsumoto 
1959) that Auxis is a more "pelagic 
spawner" than-ruth1nnus as indicated 
by the capture of arvae from the cen-
tral Pacific and Atlantic, This view 
is corroborated by the capture of 
larvae of A. thynnoides from the Indian 
Ocean relatively far from land. 
2.6 Thunnus~. 
25 larvae presumably of Para-1 thunnus sibi (P. mebachi), and--
K1Shlnoerra-tonsgoJ Were obtained from 
the western Ind,an Ocean. Tab Ie VI 
gives the details. of collection of 
these larvae. Good catches of bigeye 
Parathunnus sibi have been reported 
trom the western "Indian Ocean (Nankai 
1763 
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Tab Ie III 
Details of ~olle~tion of larvae of Euthynnus affiAis affinis 
. Dana I Surface No.of -Date Position .Size range 
Stat10ns temper- speci-ature mens in nun 
(1) (2) (3) (4) (5) (6) 
" 
3917 5-12-29 1° 41'N 71 0 05'E ' 28.8 1 7.08 
3918 7-12-29 0035'N. 660 09'E - 1 damaged 
3922 12-12-29 3° 45' S 56° 33'E 28.6 2 ' 6.09-7.14 
3924 14-12-29 5°01'S 54°46'F, - 1 5.94 
3926 16-12-29 8°27'S 500 54'E - 1 5.59 , 
3930 19-12-29 11°55'8 49°55'E - 2 4.7 damaged-
3931 19-12-29 12° 09' 8 49°34'E - 8 6.62-12.72 
3938 23-12-29 9°10'S 45°17'E 27.9 1 6.58 
3940 24-12-29 8° 24' S 42°54'E - 3 5.14-7.94 
,3941 24-12-29 7°24'S 41° 51'E - 56 4.68-8.73 
3944 26-12-29 4°45'S 40° 10'E - 15 5.42-12.16 
3946 3-1-30 3°26'8 42°58'E 26.7 34 4.74-8.69 
3947 4-1-30 4°21'8 42°56'E - 2 6.11 damagsd 
3951 7-1-30 14°16'8 41°48'E - 3 6.79 damaged 
3953 8-1-30 16° 12' 8 42°04'E 27.9 14 4;79-9.14 
3955 9-1-30 180 30'8 42°18'E - 1 damaged . 
3956 10-1-30 21° 13'8 420 26'E 27.9 3 5.65':5.88 
3958 11-1-+30 23°11'8 -42°54'E - 2 7.08-8.39 
3964 15-1-30 25°14'8 36Q 21'E 28.6 29 4.62-7.42 
. 
", 
-
- -
-
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Tab Ie IV 
Details of collection of larvae of Auxis thynnoides 
Surface No. of 1 Dana Date Position ~ize 
stations temper- speci- range 
ature in mm 
3940 24-1 2-29 e0 24' S 42°54'J~ 
- 1 damaged 
3946 3-1-30 3°26 ' 8 42°58'E 26.7 18 5.02-1 1.48 
3955 9-1-30 18 °30 ' S 42°18' E 
- 1 8 .28 
I 
Table V 
Details of collection of larvae of Auxis thazard 
Fom Date Position 8urface No. of Size range st ations temper- speci- in nun 
ature mens 
3914 2-12-29 4°52'N 77°08 'E - 1 5.65 
3925 16-12-29 7°13'8 52°22'E 2$.2 1 6.79 
. 
12°09'8 ,49°34'E 15 3931 19-12-29 
-
5.42-11.23 
3'146 3-1-30 3°26'8 42°58'E .' 26.7 103 4.74-11.13 
3947 4-1-30 4° 21 '8 42°56'E 
-
1 7.76 
3955 9-1-30 18°30'8 '42°18'E 
- 4 4.62-7.59 
3958 11-1-30 23° 11 'S 42"54'E 
-
2 I 6.11-8.39 
395; 12-1-30 23°40' 8 42° 54 'E 26.6 3 .8.85 
3966 18-1-30 29° 25' 8 32°00'E 23.7 1 9.93 
, . 
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Fig. 3 Localities of capture of 'Elithynn'us larvae by the Dana 
\I Euthynnus affinis affinis; 0 Euthynnus yaito. 
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Fig. 4 Localities of capture of Auxis larvae 
o Dana' collection (.t!. thazard.); X Indian collection C&. thazard); 
• Dana collection (.t! •. thynnoides); ~ Japanese collection 
(.t!. thynnoides); • Dana collection (Auxis spp.". after 
Matsumoto 1959). 
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Fig. 5 Localities of capture of tuna larvae by the 
Vityaz (after Bogorov and Rass 1961) 
176 P 
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RCltjonal Fisheries Research Labo-
r"tory 1959). 
3 VERTICAL DISTRIBUTION 
TIle nletllo<1 adopted by T~ning 
(1955) hal been followed here to 
(ind nut the number of fishing hours 
anl) the depth of plankton tows. 
N\lmher of fishing hours and the 
numher of specimens obtained per 
hour of plankton haUl at different 
depths are given in Table vIII 72 
' percent of the larvae were captured 
in nets operated in the upper 30 m 
and it was found that the percen-
tage of capture of larvae decreases 
with depth. As open type nets were 
used, the actual percentage of cap-
ture of larvae from the surface 
layers must be higher than 72 per-
cent as it is possible that an 
appreciable number of larvae found 
in nets operated in the lower 
layers were obtained while the 
nets were being raised. TIle per-
centage of capture of larvae per 
hour of haul from the lowest layer 
w~s insignificant. Matsumoto 
(1959) hal shown that tuna larvae 
make a vertical. diurnal migration 
through relatively shallow depths 
and that most of the larvae occur 
near tile surface both during day 
and night. According to Yabe and 
Ueyanagi (1961) tuna larvae occur 
rarely in the surface layer during 
the day but are distributed abun-
dantly in lhe midlayer below 20 m 
and their distribution is morc or 
less uniform in the upper 50 In 
layer during the night. lncrea~e 
in larval catches with increase 
in depth in subsurface waters during 
the day was suggested to be'mainly 
on account of the downward migration 
and to a limited extent on reduc· 
tion in the amount of dodging with 
decrease in illumination (Stras-
burg 1960). It could be presumed 
c~ at a comparatively higher per-
centage of larvae of Katsuwonus 
tclamis inhabits the lower layers 
nile Table VIU).As almost all the 
- 17 -
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c?llections were obtained during the 
night, the data for day and night 
hauls have not been analysed sepa- . 
rately. However. percentage of cap-
ture of larvae was found to be less 
in the collections made in the early 
morning and just after sunset. 
4 DISCUSSION 
The information we have at 
present on the distribution of lar· 
val tunas in the Indian Ocean is too 
incomplete to warrant any conclusions. 
The specimens obtained by the Dana 
were only incidental in the course of 
the general plankton collections made 
during the expedition and collections 
by other agencies also do not give 
-adequate coverage to the area in 
relation to space and time. though 
those by the Vityaz, the details of 
which are l acklng, appear to be com-
paratively more intensive. However. 
certain indications which are evi-
dent from the available data are 
mentioned below. 
It is obvious that environmen-
tal factors such as temperature. cur-
rents. salinity. nearness to lanu 
and availability of food may influence 
the nature of distribution, abundance 
and survival of larvae to a great 
extent. Surface water temperatures 
in areas where larvae were collected 
ranged from 20.9°C to 30.4°C. Per-
centage of capture of larvae at 
stations where temperature ranged 
from 26°C to 29°C WaS found to be 
high anu so it is assumed that active 
spawning occurs in areas of fairly 
high temperature. These temperature 
ranges for larval tuna distribution 
in the Indian Ocean are in general 
agreement with the range 24.5°C to 
29~O°C for the collection of Euthynnus 
larvae and the range of 22.SoC to 
29.0°C for Auxis larvae given by 
Matsumoto (~. In this connection 
the area west of longitude 50 0 E be-
tween 3°5 to 20 0 S latitude deserves 
special mention. ~fore larvae per 
haul were obtained from there than 
17&9 
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from anywhere else and a look at the 
temperature chart (Fig. 7) would 
show that this region has the 
highest temperature viz., 29°C to 
29.5°C than any other area in the 
open Indian Ocean. The l'>!ozambique 
Channel which is influenced con-
siderab ly by the warm waters of the 
Agulhas Current flowing towards the 
south appears to be another area of 
abundance of tuna larvaea The wes-
tern Indian Ocean as a whole has 
been reported to be rich in tuna 
by the Japanese. However, the ab-
sence of any tuna larvae in the 
Vitvaz collections (Bogorov and 
Rass 1961) in this region requires 
explanation. Since the cruise of 
the Vityaz in ~hat regi?n was du-
ring March-ApTll as agaInst Decem-
ber-January by the Dana it is pre-
sumed that spawninglSslack during 
this period in tllat area, 
Probably the most important 
factor that influences the t0ffi-
perature and consequently the spaw-
ning activity of tuna a~d distri-
bution of their larvae lS the cur-
rent system. The surface currents 
of the Indian Ocean (Fig. 6) are 
subjected to seasonal variations 
due to different winds. Most of 
the areas in the 'vestern part ot 
the Indian Ocean where larvae were 
abundant are under the influence 
of the Equatorial CUrrents which 
"- flow in a westerly direction and 
bring about upwelling near the 
East African coast (Sverdrup ~ ~. 
1942) where prim~ry production also is 
reporte,d to be high (Kabanova 1961), It 
would therefore appear tl1at the abundance 
of larvae west of SOoE ]ongitu{le during 
December and January is due to the con-
gregation of spawners in the warm water 
of this area. Currents sJl0uld also 
play an important patt in the dispersal 
of the larvae. According to Matsumoto 
(1958), spawning of tuna occurs in 
~ T~as of north and south Equatorial 
Currents in the Pacific and the dis-
placement of the early larvae caused 
by the flow of th~ currents is esti-
mated to be about 2°. 
1770 
Tunas are known to congregate 
in areas of high productivity. No 
detailed information is available 
at present about the zooplan~ton 
distribution in the area dUTlng 
different months of the year and 
as such no definite conclusions 
can be drawn with regard to the 
relation. if any, existing be-
tween the zooplankton abundance 
and occurrence of :tarvae. 
Areas of very low salinity 
are generally avoided by tunas. 
Salinity variations in the open 
ocean are not marked (Fig. 8) and 
such slight variations do not seem 
to influence the distribution pat-
tern of either the adults or the 
larvae. 
It is natural to expect . a 
relation between the abundance 
of larvae and that of the spaw-
ners. Larvae have been obtained 
from most of the areas where good 
catches of tuna have been reported 
by the Japanese (Nankai Regional 
Fisheries Research Laboratory 
1959). However, the abundance of 
larvae in some of the areas where 
there is no regular fishing for 
tuna at present indicates that 
they could form potential tuna 
fishing grounds. 
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Table VI 
Oetails of collection of unidentified tuna larvae 
Dat e Position S'urfaoe No. of Size range 
Dana tempera ture speci- in mrr 
statlon mens 
3°45'S ° 3922 12-1 2- 29 56 33' £ 28.6 12 6.28-8.11 
3926 16-12-29 8°27'S 500 54' E - 1 damaged 
3928 18-12-29 11° 20'S 50° 10' £ 27.3 1 6.17 
3931 19-1 2-29 12°09'S 49°34' E - 1 7.48 
3937 22-1 2-29 9°26'S 46·05'£ - 2 4.85-4.91 
3969 27-1-30 31· 33'S 30·07'E - 8 5.71-8.27 
Tab Ie VII 
Monthly distribution of tuna larvae (~) 
, 
Honth , 
November December January 'fota1 
.. 
. 
KatSUI'IOnUS 12elamis 40 452 591 1083 
Neothunnus ~o12terus 5 541 199 745 
EuthynnuS affinis affinis - 91 88 179 
Auxis thynnoides 
-
1 19 20 
Auxis thazard - 17 114 131 
Unidentified tuna l arvae - 17 8 25 
. . 
- --
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.... 
... 
.... 
.., 
. 
Depth of haul 
in metres 
O-Ca. 20 
Ca. 30 
Ca. 50-70 
Ca. 100-200 
No . of 
fish-
1ng 
hours 
38 
82 
62 
245 
- ... 
rab Ie ;VIII 
Distribution of larval tunas accordfng 
to depth of haul (~ collecti ons) 
I 
is . nelamis I ].mncroEterus ~ . affinis affi ni s 
no . per :lJo . Qf No.p e r No.of i'o.pe r l'D.OI 
speci - one sp eci- one apeci- one 
mens hour of mens hour of mens hour of 
haul' haul haul 
~23 8.5 219 5.8 41 1.1 
350 4.3 387 4.7 111 1.4 
261 4.2 70 1 .1 13 0.2 
152 0.6 69 0.3 14 0.1 
, 
- --
Nt). of , 
spec i-
mens 
5 
106 
15 
5 
'" 
.., 
...... 
... 
N 
~ . th;Lnno1des 
No: per one 
hour of 
haul 
0.1 
1.3 
0.2 
0.02 
N 
o 
I 
- 21 -
----------i --I 
I 
c " 
• A H 
Fig. 6. Currents of the Indian Ocean at a depth of 15 m 
(reproduced from OvchinRlkov 1961) 
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Fig. 7. Temperature distribution of water at the surface 
(reproduced from Lukyanov and Moiseyev 1961) 
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Fig. 8. Surface salinity of the Indian Ocean 
(reproduced from Ivanov-Frantzkevitch 1961) 
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